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| Advertiſement. 


Hough T ſhall not deny, that, "of 
in Grammatical ſtrineſs , | 
Precipitation ſhould be rechow- 
ed among Chymical Operations. not 
Qualities, yet I did not much ſcruple , 
to inſert the following Diſcourſe a- 'N 
mong the Notes about Particular Dua- 1 
lities, becauſe many, if not moſt, of 
the Phxnomena, mentioned in the en- 
ſuing Eſſay, may be conſidered as de- 
pending, ſome of them,upon a power, 
that certain bodies have to cauſe Pre- 
cipitation, and ſome upon ſuch a Diſ> 
poſition to be ſtruck, down by others, 
as may, if men pleaſe, be called Pre- 
cipitability. And ſo theſe differing 
Aﬀetions may with ( at leaſt) tole» 
| rable Congruity be referred to thoſe 
that we have elſewhere jokes Chy- 
mical Qualities, 
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__ » Advertiſement. 
But though Thope,1 may in theſe few 
Lines have ſaid enough concerning the 
name given to theſe Attributes, yet per- 
haps it will be found in time, that the 
things themſelves may deſerve a larger 
Diſcourſe than my little leaſure would 
« allow them. For that is nota cauſe- 
leſs Intimation of the Importance of the 
ſubjeF, wherewith I conclude the fol- 
lowing Trad, ſince beſides that many 
more Inſtances might have been parti- 
cularly referred to the Heads treated 
of in the Inſuing Eſſay, there are im 
proper 'hinds of Precipitation (beſides 
thoſe mentioned in the former part of 
the Diſcourſe) to which one may not 
incongruouſly refer divers of the Phe. 
nomena of Nature, as well in the 
greater as it the leſſer world, whereof 
either no Canſes at all, or but improper 
ones are wont to be given. And beſides 
the ſtmple Spirits and 8alts uſually em- 
ployed by Chymiſts, there are many 
compounded and decompounded bodies 
not only fatitions but .natural, (and 
ſome ſuch as one would ſcarce ſuſpeF) 
that may in congruous ſhbjeFs produce 
| ſuch 
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' ſuch precipitations, as T ſpeak of. And 
the Phenomena and Conſequents of ſuch 
operations may in divers caſes prove 

| conducive both to the Diſcovery of Phy- 

cal Cauſes , and the ProduGion of 
uſeful effets; though the particulari- 

Zing of ſuch Phenomena do rather 
belong to a Hiſtory of Precipitations, 

than to ſuch a Diſcourſe as that which 
follows, wherein I propoſed not ſo much 

to deliver the latent Myſteries, as to 
inveſtigate the Mechanical Cauſes of 

Precipit atzon. 
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OF THE 


ME CHANICAL 


CAUSES 


CHEM CASTS 


PRECIPITATION. 


CHAP.I. 


Y Precipitation is here meant 

B ſuch an agitation or motion of 

a heterogeneous liquor, as in 

no long time makes the parts of it 

ſubſide, and that uſually in the form 
of a powder or other conkiſtent bo- 


dy. 
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to the bottom of the -5 ana the Pre- 
cipitate 3 ſo for brevity lake weſhall 
call the body that is put into the li- 
quor to procure that ſubſiding, the 
Precipitant 3 as alſo that which 1s to 
be ſtruck down, the Precipitable ſub- 
ſtance or zatter,and the liquor where- 
In it ſwims before the ſeparation , 
the Merſirunm or Solvent. 

When a haſty fall of a heteroge- 
neous body is procured by a Precipi- 
b tant,the Operation is called Precipi- 
; tation in the proper or ſtri& ſenſe: 
But when. the ſeparation is made 
without any ſuch addition,or the ſub- 
ſtance, ſeparated from the fluid part 
of the liquor, inſtead of ſubſiding 
emerges, then the word is uſed in a 
more comprebentive,but leſs proper, 
acceptation. 

As for the Cauſes of Precipitation 
the very name it {elf in its Chymical 
ſenſe having been ſcarce heard of in 
the Peripatetic Schools,it is not to be 
EXPO they ſnould have given 

uh 


an account "of the Keaton of. the 


thing. And *tis like, that x i 4 
eW Ariſtotelians , that have, by 


their converſe with the laborato- 
ries or writings of Chymiſts, taken 
notice of this Operation, would, ac- 
cording to their cuſtom on ſuch occa- 


tions, have recourſe for the explica- 


tion of-it to ſome ſecret ſympathy or 
antipathy between the bodies whoſe 
ation and reaQion intervenes In this 
Operation. 
But if this be the way propoſed, of 
accounting for it, I ſhall quickly have 
occaſion toſay ſomewhat to it in con- 
ſidering the ways propoſed by the 
Chymiſts, who were wont to refer 
Precipitation, either,as is moſt uſual, 
to a ſympathy betwixt the Precipita- 
ting body and the Menſtrunm which 
makes the Solvent run to the embra- 


| ces of the Precipitant, and ſo let fall 


the particles of the body ſuſtained 
beforezor(with others)to a great an- 
tipathy or contrariety between the 
acid ſalt of the A2erſtrunum and the 
fixed ſalt of the Oil, or ſolution of 
hg cal 
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- calcined Tartar , which 1s the moſt . 
general and ufual Precipitant they i im- 
ploy. 

But I ſee not, how either of theſe 
cauſes will either reach to all thePhe- 
momena that have been exhibited, or 

ve a true account even of ſome of 
thoſe, to which it ſeems applicable. 
For firſt, in Precipitations, wherein 
what they call a ſpmpathy between 
the liquors, is ſuppoſed to produce 
the effect , this admired ſympathy 
does not (in my apprehenhion)evince 
ſuch a myſterious occult Quality as 
is preſumed, but rather comiſts in a 
greater congruity as to bigneſs, ſhape, 
motion and pores of the minute parts 
between the Menſirunm and the Preci- 
pitant,than between the ſameSolveat 
and the body it kept before difſolv- 
ed. And though this fympathy 
rightly explained may be allowed to 
have an intereſt 1n ſome ſuch Preci- 
pitations as let fall the diſſolved bo- 
dy in its priſtine nature and form, 
and only reduced into minute pow- 
der 5 yet I find not, that in the gene- 
rality 


rality of Precipitations this Docrine 
will hold 3 For in ſomethat we have 
made of Gold and Silver in proper 
Menſtruums, after the ſubſiding mat- 
ter had been well waſhed and dried, 
ſeveral Precipitates of Gold made, 
ſome with oil of Tartar, which a- 
bounds with a fixed ſalt, and is the 
uſual Precipitant, and ſome with an 
Urinous Spirit, which works by Ver- 
tue of a falt highly fugitive or Vo- 
latile, I found the powder to exceed 
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the weight of the Gold and Silver TI 


had put to diſſolve 3 and the Eyeit 
ſelf ſufficiently diſcovers ſuch Prect- 
pitates not to be meer metalline pow- 
ders, but Compoſitions, whoſe con- 
fiſting,not (as hath been by ſome bo- 
dy ſuſpe&ed) of the combined” Salts 
alone, but of the metalline parts 
alſo, may be ſtrongly concluded not 
only from the ponderouſneſs of di- 
vers of them in reference to their 
bulk,but alſo manifeſtly from the re- 
 duftionof true malleable metals from 
leyeral of them. 


CHAP. 
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_ CHAP. IL 


6 bs E other Chymical way of ex- 
plicating Precipitations may, in 
a right ſence, be-made uſe of by a 
Naturaliſt on ſome particular accaſi- 
ons. But I think 1t much too narrow 
and defective, as 'tisin a general way 
propoſed, to be fit to be acquieſced 
in. For firſt tis plain, thae 'tis not 
FA only Salt of Tartar and other fixed 
Is Alcalies that precipitate moſt bodies 
6 that are diſſolved in acid Menſtru- 
ums3 as .in making of Aur 
fulminans, oil of Tartar precipitates 
the Gold out of Aqua Regis:But acid 
liquors themſelves do on many occa- 
ons no leſs powerfully preclpitate 
metals and other bodies out of one 
another. Thus ſpirit of Salt, (as I 
have often tried) precipitates Silver 
out of Aqua fortis : The corrofive 
Spirit of Nitre copioully precipitates 
that white powder whereof they 
makeBezoardicum Minerale: Spirit - 
= Ol 
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oil of Sulphur made by a glaſs-bell 
precipitates Corals, Pearls, &c. diſ- 
ſolved in Spirit of Vioegar , as 1s 
known to many Chymiſts, who now 
uſe this Olewm Sulphuris per Campa- 
nam, to make the Magpiſtery of 
Pearls, &c. for which vulgar Chy- 
miſts imploy Oleum Tartari per deli- 
quinm. 

[ have ſometimes made a Menſtru- 
#42, wherein though there were both 
Acid andAlcalizate Salts;yet I did not 
find, that either acid Spirits or oil of 
Tartar,o reven Spirit of Urine would 
precipitate the diſlolved ſubftan- 
CES. 

AndI have obſerved,both that Salts 
of a contrary nature will precipitate 
bodies out of the ſame Menſtruum, 
as not only Salt of Tartar, but Sea- 
ſalt being diſſolved, will precipitate 
each-other, and each of them _ 
will precipitate Silver out of 4 
fortis 3 and that even,where x43 is 
a confeſſed contrariety betwixt two 
tiquors,it may be ſo ordered,that nei- 
ther of them ſhall precipitate what 

| 18 


Y Mai Precipitation, - "> 


1+ diflolved by the other 3 of which I 
ſhall have occalion to give ere long a 
remarkable inſtance. 

But it will beſt appear, that the 
abovementioned T heories of the 
Peripateticks and Chymiſts are at 
leaſt inſufficient to ſolve the Pheno- 
zeena (many of which were probably 
not known to moſt of them,and per- 
haps not weigh'd by any,) if we pro- 
ceed toobſervethe Aechanical ways, 
by which Precipitations may be ac- 
counted for; whereof I ſhall at pre- 
ſent propoſe ſome Number, and ſay 
ſomewhat of each of them apart3 
not that I think all of them to be 
equally important and comprehen- 
five, or that I abſolutely deny, that 
any one of them may be reduced to 
ſome of the other; but that I think, 
it may better elucidate the ſubject, 
to treat of them ſeverally, when I 
ſhall have premiſed, that I wouldnot 
thence infer,that though,for the moſt 
part,Nature does principally effect 
Precipitations by one or other of 
theſe ways, yet in divers caſes ſhe 
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may not imploy two or more ofthem 
about performing the operation. 

To precipitate the Corpuſcles ofa 
metal out of a Menſtruum, wherein 
beiog once throughly diflolved. it 
would of itſelf continue in that ſtate, 
the two general ways that the na- 
ture of the thing ſeems to ſuggeſt to 
him that conſiders it, are, either to 
add to the weight or bulk of the dif 
ſolved Corpulcles, and thereby ren- 
der them unfit to accompany the 
particles of the Menſtruum in their 
motions 3 or to weaken the ſuſtaining 
power of the Menſtruum, and there- 
by diſable it to keep the metalline 
particles {\wimmiog any longer:which 
falling of the deſerted parts of the 
metal or other bodie, does often. 
times the more calily inſue, becauſe in 
many caſes,when the ſuſtaining parti- 
cles of the Menſtruum come to be 
too much weakned, that proves an 
accafſion to the metalline Corpulcles, 
diſturbed io the former motion that 
kept them ſeparate, to make occur- 
tons and coalitions among them- 
ſelyes, 
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ſeives, and their fall becomes the 
effec; though not equally ſo, of both 
ways of Preci itatton 5 as on the 


other fide, there are ſeveral occaſi- 


ons on which the ſame Precipitant, 
that brinps the ſwimming particles of 
the metal to ſtick to one another, 
does likewiſe, by mortifying or 
diſabling the ſaline Spirits or other 
parts of the ſolvent , weaken the 
ſuſtaining power of that liquor. 


CHAP. 1II. 


O deſcend now to the diſtin& 
Conſiderations about theſe two 
ways : The firſt of the moſt genera 
Cauſes of Precipitation is ſuch aCo- 
hzfion procured by the Precipitant 
in the' ſolution, as makes the com- 
pounded corpulcles, or at leaſt the 
 affociated particles of the diſlolved 


body.,too heavy to be ſuſtained, or. 


too bulky to be kept'in a ſtate of 
— by the liquor, mp 
Fhat 


MA Ab 
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Thar in many Precipitations there 
1s made a coalition betwixt the ſmall 
parts of the. Precipitant and thoſe of 
the diſſolved metal, or other body; 
and frequently alſo with the ſaline 
ſpirits of the Menſtruum, may be ea- 
hly ſhewa by the weight of the Pre- 
cipitate, which though carefully 
waſhed and dryed, often ſurpaſles; 
and ſometimes very conſiderably , 


_. thatof your crude metal that was dif: 


ſolved; of which we lately gave an 
inſtance io Aurum fulminans and pres 
cipitated Silver; & we may yetgivea 
more conſpicuous one, inthat which 
 Chymiſts call Lara Cornea: For, 
if having diſſolved Silver in good 
Aqua foes, you Precipitate it with 
the ſolution of Sea-ſalt in fair water, 
and from the very white Precipitate 
waſh the looſe adhering ſalts, the 
remaining powder, being dryed 
and flowly melted, will look much 
leſs like a metalline body than 
like a piece of horn, whence alſo 
it takes its name 5 fo nn” 
tne 


- 0 £ bee wr haEaoce tid *% FYY ERIN i, 4h c WRT BA ITIR "ol : aL nk DARE IS TIP WER 22> 2 We 
CY Bs bed $229 Ss, 236 TER ©E;? OE + VL RNS 3b Pe Bm ra onde Fg 7 gb If g's 6 7 & 0's »3.0 © 

2 Od nd ed A SIE. eo ELL L ODT TY MEIN AMS wage F ER SL 

x 5 Rs 54 Pet : ? yr : 5 ; . TE 

4c - ® 4 
- P \ >, . ” , 
- l . 
C f a 7 5 * 2 od ' ” *& q % 


"MW go Ps 


the additament of the ſaline to the 
 metalline particles. 

And that part ofſuch additaments 
is, retained, may not only be found 
by weighing , but in divers caſes 
may be argued from what 1s obvious 
to the Eye: as if youdiſlolve Mer- 
cury in Aqua forts, and into the phil- 
trated ſolution drop ſpirit of Salt, or 
ſalt-water, or an urinous ſpirit, as of 
Sal Armoniac, you will have a very 
white Precipitate 3 but if inſtead of 
any of theſe, you drop-in deliquated 
ſalt of Tartar, your Precipitate will 
be of a brick or orange colour. 
From which experiment and ſome 0- 
thers I would gladly take a riſe to 
perſwade Chymiſts and Phyfitians, 
that *'cis not ſo indifferent, as thoſe 
teem tothink who look on Precip)- 
tation butas a kind of Comminution, 
by what-means the precipitation 1s 
performed, For by reaſon of the 
{tri adheſion of divers ſaline par- 
ticles of the precipitant and the ſol- 
vent, the precipitated body, not- 
withſtanding all the wonted abluti- 
ONS 
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ons, may have its qualities much di- 
verlified by thoſe of the particlesof 
the liquors, when theſe are fitted to 
ſtick very faſt to it. Which laſt 
words I add, becauſe, though that 
ſometimes happens, yet it does not 
always, there being a geater differ- 
ence than every body takes notice 
of between Precipitationsz as you 
| will be induced to think, if you pre= 
Clpitate the ſolution of Silver with 
Copper, with ſpiritof Sal Armoniac, 
with ſalt water, with oil of Tartar, 
with quick-(ilver, with crude Tartar 
and with Zink. Andinthe lately 
propoſed Example, you will think it 
probable, that *tis not all one, whe- 
ther to diſlolved Mercury or Silver; 
you imploy the ſubtile diſtilled Spt- 
'rits of Salt; or the groſs body, whe- 
ther in adry form; or barely difſfol- 
ved in common water. And thus 
much of the Conduciveneſs of weight 
to the ſtriking down the Corpulſcles 
of a diſſolved Body. 

That alſo the Byl4 of a body may 


very much contribute to make it 
|: Tt fink 
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fink or ſwim in a liquor, appears by 
obvious inſtances, Thus Salt or 
Sugar, being put into water either in 
. Jumps or even in powder that is but 
groſs, falls at firſt tothe bottom, and: 
lies there, notwithſtanding the Air 
that may be intercepted betweenits 
parts or externally adhere to it. But 
when by the infinuating aftion of 
the water it 1s diſſolved into minute 
particles, theſe are carried up and |} 
down with thoſe of the liquor and Y. | +* 
ſubſide not. The like happens, wheh | 
a piece of ſilver is caſt into Aqua for» 
tis, and in many other caſes. 

On the other ſide I have ſeveral 
times obſerved, that ſome bodies that 
had long ſwam in a Menſtruum, 
whillt their minute parts were kept | 
from convening in it , did after- 

| wards by the coalition of many of 
thoſe particles into bodies of a viti- 
ble bulk coagulate and ſubſide, 
( though ſometimes, to hinder the 
evaporation of the Menſtruum, the | 
veſſels were kept ſtopt. ) Of this I |] 
elſewhere mention divers examples; _ 
and 
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and particularly in urinous and anj- 
mal ſpirits, welldephlegm'd, I have 
' found, that after all had for aconſi- 
derable time continued in the form 
of a perfect liquor, and as to ſenſe 
homogeneous, ſtore of ſolid cor- 
puſcles, convening together, ſetled 
at the bottom of the plaſles in the 
form of ſaline Cryſtals. Having 
alſo long kept a very red ſolution of 
Sulphur firſt unlock'd, (as they 
i ſpeak) made with highly redified 


_ - ſpirit of urine, I obſerved, that at 


length the Sulphureous particles , 
making little concretions between 
themſelves, totally ſubſided and left 
the liquor almoſt devoid of tincture. 
By which you may ſee, that 'twas not 
impertioent to mention ( as [lately 
did) among the ſubordinate cauſes 
of Precipitation, the aſlociating of 
the particles of a diſſolved body 
with one another. Of which Ielſe- 
where give a notable Example in 
the ſhining powder that I obtained 
| from Gold diflolved in a peculiar 
Menſtruum, without any Precipi- 

| B 3 tant, 
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tant,by the coalition of the meralline 
particles,to whicha tract of time gave * 
opportunity to meet and adhere in a 
convenient manner. 

If in what the Chymiſts call Pre- 
fipitate per ſe, the Mercury be indeed 
brought to. loſe its fluidity, and be- 
come a powder without being com- 
pounded with any additional body, 
( which doubt I elſewhere ſtate and 
diſcourſe of ) it will afford us a ng- 
table inſtance to prove, that the co- 
alitions of particles into cluſters of 
the ſelf ſame matter will render 
them unfit for the motion requilite 
to fluidity. Forin this odd precipi- 
tation by fire, wherein the ſame 
Menſtruum is both the Liquor and 
the Precipitate, being not al made at 


once,.. the Corpuſcles that firſt diſ- 
cloſe themſelves by their redneſs, 
are rejected by thoſe of the Mercury 
that yet remains fluid, as unable to 
accompany them mm the motionsthat 
belang ta Mercury as ſuch. | 


CHAP. 


CHAP. IV. 


Efore Idiſmiſs that way of Preci- 
pitating, that depends upon the 
 unwieldineſs which the Precipitant 
gives to the body it is to ſtrike down, 
1t may not be impertinent, eſpecially 
in reference to the foregoing part of 
this Paper,to confider,that perhaps in 
divers caſes the Corpuſcles ofa dif- 
ſolved body way be made unfit to be 
any longer ſuſtained in the Menſtru- 
um, though the Precipitant adds very 
little to their bulk, or atleaſt much 
more to their ſpecific weight than to 
it, For I have elſ{ewere ſhewn. that 
in divers ſolutions made of bodys by 
acid Menſtruums, there are either ge- 
nerated or extricated many ſmall 
Aerial particles 3 and it will be eafily 
granted, that theſe may be ſmall e- 
nough to be detained in the pores of 
the liquor and be inviſible there,if we 
c_—_ what a multitude of aerial 
and formerly imperceptible bubbles 
B 4 is 
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1s afforded by common water in our 
Pneumatical Receivers , when the 
incumbent air that before preſſed the 
liquor, is pumpt out, And if the 1 
Corpuſcles of thediſlolved body haye 3 
any little Cavities or pores fit to lodge 
Aerial particles, or .have aſperous 
ſurfaces, between whoſe prominent 
-parts the generated air may conve- 
niently lie 3 in ſuch caſes, I ſay, theſe _|- 
Inviſible bubbles may be lookt upon, 
as making with the ſolid Corpuſcles 
they adhered to, little aggregates 
much lighter j# ſpecie than the Cor- 
puſcles themſelves would bez and 
conſequently if the Precipitant con- PF 
fiſt of particles of ſuch a ſize and | 
ſhape as are fit to expel theſelittle 
bubbles) and lodge themſelves in the 
cavities poſleſſed by them before, 
there will be produced new aggre- 
gates compoled of the Corpuſcles of 
'S the diſſolved body and the particles 
of the Precipitant 3 which aggregates 

though they do take up very. little or 

perhaps A all more room ( takes 

10g that wotdin a popular ſenſe) than 

thoſe, 
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roam of,they will not be precipitated 


thoſe, whereof the' Aerial bubbles 

made a part, will yet be Specifically 
heavier than the former Aggregates 
were, and may thereby overcome 
the ſuſtaining power of the Men- 
ſtruum. 

' One thing more may be fit to be 
taken notice of before we paſs on 4 
further, namely, that *tis upon the A 
{core of the Specific gravity of a bo- 
dy, and not barely upon the aftion of 
the Precipitant, that an aggregate or 
a Convention of particles does ra- 
ther fall to the bottom than riſe 
to the top. For, though the A- 
gents that procured the Coalition, 
make the cluſter of particles become 
of a bulk too unwieldy to continue 
in the liquor as parts of it; yet if 
each of them be lighter in ſpecze than 
an equal bulk of the Menſtruum, or 


if they ſo convene as to intercept a - Y 
- pe | # 4 
ſufficient number of little bubbles or 2 


aerial Corpuſcles betweenthem, and 
ſo become lighter than as much of 
the Menſtruum. as they take up the 


but 
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e ſeenin thePre- 


by the addition of Alum made to 
curdle,as it were, into coloured Con- 
cretions, which being ( totally or in 
part ) too big to ſwim as they did be- 
fore they conven'd, and too light in 
compariſon of the Menftruum to ſub- 
fide,emergeto the tap and float there. 
An eaſier and neater Example to the 
ſame purpole I remember. I ſhewed by 
diſſolving Camphire in highly re&t- 
fied ſpirit of Wine, 'cill the ſolution 
was very ſtrong. For though the 
Camphire, when put in Lumps into 
the ſpirit, ſunk to the bottom of 'it 3 
yet, when good ſtore of water, ( a 
liquor : ſomewhat heavier in Specie 
than Camphire, )-was poured upon 
the ſolution, the Camphire quickly 
conereted and returned to its own 
nature, and within a while emerged 
tothe top: of the mingled liquors and 
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floated there. Theſe particulars I was 


willingto mention here, that I might 2 
give an inſtance or two of thoſe pre- Y 
cipitations, that I formerly ſpake of E 
as improperly ſo, called. And here 
I muſt not decline taking notice of a 
Phznomenon, that ſometimes accurs 
in Precipitations, and at firſt fight 
may ſeem contrary to our Doctrine 
about them, For now and then 1t 
happens, that after ſome drops of the 
Precipitant have begua a Precipltar 
tion at the top or bottom of the Sal- 
vent, one ſhakes the veſſel, that the 
Precipitant may be the ſooner diffu- 
ſed through the. other liquor , but 
then they are. quickly ſurprized ta 
find, that inſfteadof haſtning the come 
pleat Precipitation, the matter al- 
ready precipitated diſappears , and 
the folvent returns to be clear, or, as 
to ſenſe, as uniform, as It was before, 
the Precipitant was put into it. B u 
this Phexomenon does not at all croſs 
our Theory. For, when this hap- 
pens.though that part of the Solvear, 
to which the Precipitant reaches, is 
ws diſabled 
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= difabled for Reaſons mentioned in 

this Diſcourſe to ſupport the diſſol- 

F ved body, yet this quantity of the. 
Precipitant is but ſmall in proportion 

'to the whole bulk of the / Gaby = 
And therefore, when the agitation of 4 
the veſſel*diſperſes the cluſters of | 
loofly concreted particles through 
the whole liquor, ( which is ſeldom | 
ſo exaly proportioned to the body 
it was to work on, asto be but juſt 
ſtrong enough to diſſolve it) that 
foeneer part of the Liquor, to which 
F efore the ſhaking of the veſſel the 
A Precipitant did not reach, may well 
; be looktupon as a freſh Menſtruum, | 
 wWhichis able to mortifie or overpow- | 
þ - er theſmall quantity of the Precipi- 
B  tantthatis mingled with it, and fo to. 
| deſtroy its late operation on the body 
diſſolved, by which means the (oluti- 
on returns, as to ſenſe, to its former |} 
ftate, Which may be illuſtrated by 
a not unpleaſant Experiment, I re- 
member I have long fince made by F 

precipitating a brick-coloured pow- | 
der out of a ſtrong ſolution of Sublj- | 
mate "= 
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mate made in fair water. For this fſab- 
fiding matter, being laid to dry in 
the Philter,by which *twas ſeparated 
from the water, would retain ad 


but ſomewhat dirty colour; and if 


then, putting It into the bottom ofa 
wine glaſs, I poured upon it, either 
clear oil of Vitriol, | or ſome-othber 
ſtrong acid Menſtruum,” the Alcali- 
Zat particles being diſabled and ſwal- 


| lowed up by ſome of the acid ones of 


the Menſtruum, the other acid ones 
would ſo readily diſſolve the refidue 
of the powder, that in atrice the co- 


lour of it would diſappear and the 


whole mixture be reduced into a clear 
Liquor, without any ſediment at the 
bottom. 

Thus much' may ſuffice at preſent 
about the firſt general way of Preci- 
pitating Bodies out of the Liquors 
they ſwam in. 


wo 


CHAP. V. 


HE other of the two princi- 
pal ways, by which Precipita- 
tions may beeffe&ed, is the diſabling 
of the Solvent to ſuſtain the diſſolved 
body.” +. | 
There may be many inſtances, 
wherein this ſecond way of effeQing 
Precipitations may be aſſociated by 
Nature with. the firſt way formerly 
propoſed; but notwithſtanding the 
caſes, wherein Nature may ( as I for- 
merly noted) . imploy both the ways 
therein, yet in moſt caſes they ſuffici- 
eatly differ, in regard that in the 
former way the ſubliding of the di(- 
ſolved body is chiefly, if not only, 
cauſed by the additional weight as 
well as action of the external Preci- 
Pltant 3 whereas in moſt of the in- 
ſtances of the later way, the effect is 
produced either without falt of Tar- 
ear, or any ſach Precipitant, #r by 
ſome other quality of the Precip1- 
] tant 
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tant wore than by its weight, or at 
leaſt beſides the weight 'it adds: 
Thowugh I forget not, that I lately 
ave an example of a ſhining pow- 
p of Gold, that fell to the bottom 
of a Menſtruum without the help of 
an External Precipitant : But that 
was doneſo flowly,that it may be diſ- 
puted, whether it were a true Preci- 
pitation 3 and I alledged it not as 
ſuch, but to ſhew, that the increaſed 
bulk of Particles may make them un- 
fit to ſwim in Menſtruums, whereia * 
they ſwam whilſt they were more 
minute. And the like anſwer may 
be accommodated to the Precipitate 
per ſe newly mentioned. 
This premiſed, I proceed now to 
obſerve, that the general way, Ilaſt 
propoſed, contains 1n it feveralſub- 
ordinate wayes, that are more parti- 
cular 3 of which I ſhall now menti- 
on the chief that occur to me, and 
though but briefly, illuſtrate each of 
them by examples. And firſt a Pre- 
Cipitation may be made, ifthe ſaline 
or other diſlolving particles of the 
Menſtru- 
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_ unfit for their former funQion, by 
particles of a Precipitant that are of 
4 contrary nature. | 

Thus Gold and ſome other mine- 
rals, being diſſolved in 4que Regis, 
will be precipitated with ſpirit of 
urine and other ſuch liquors aboun- 
ding with volatile and ſalino-ſulphus» 
reous Corpulcles, upon whoſe ac- 
count It is that they a&ts whence 
theſe ſalts themſelves, though. caſt 
intoa Menſtruum in a dry form, will 
ſerve to make thelike Precipitations. 
And I the rather on this occaſion 
mention Urinous ſpirits than Salt of 
Tartar, becauſe thoſe volatile par- 
ticles add much leſs of weigtit to the 
little Concretions , which compoſe 
the Precipitated powder. 

Upon inſtances of this kind, many 
of the modern Chymilſts have built 
that Antipathy betwixc the Salts of 
the ſolvent and thoſe of the Menſtru- 
um, to which they aſcribe almolt all 
Precipitations. But againſt this [ 


have repreſented ſomething already, 
atid 
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and ſhall partly now, and partly in 
the ſequel of this diſcourſe add fome 
farther reaſons of my not being fatis- 
fied with this Doarine. For, be- 
{ides that 'tis infufficient to reach ma- 
ny of the Phenomena of Precipitati- 
ons, (as will erelong be ſhown, ) and 
beſides that 'tis not eafie to make out, 
that there is any real antipathy be- 
twixt inanimate bodies3 I conſider, 
r. That ſome of thoſe Menſtruums, 


to which this Antipathy 1s attribu- 


ted, do after a ſhort commotion 
( whereby they are diſpoſed tomake 
convenient occurſions and coaliti- 
ons) amicably unite into concretions 
participating of both the Ingredi- 
ents; as I have ſomewhere ſhewa 
by an Example purpolcly devis'd to 
make this out; to do which [ drop- 
ped a clear ſolution of fixed Nitre, 
inſtead of the uſual one of common 
ſalt, upon a ſoJution of filver, in 4- 
ua-fortis : For the ſaline particles 
of the Solvent and thole of the Preci- 
pitant, will, as I haveelſewhere r<ct- 
C ted, 
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recited, for the moſt part friendly 
unite into ſuch Cryſtals of Nitre for 
the main, as they were obtained 
from : And though this notion of the 
Chymiſts, if well explained, be ap- 
plicable to far more inſtances than 
the propoſers of it ſeemed to have 
thought on, and may be made good 
uſe of in FraGtice yet I take it to 
be ſuch as 1s not true Univerſally, 
and ,where it is true, ought to be ex- 
plicated according to Mechanical 
Principles. For, if the particles of 
the Menſtruum and thoſe of the 
Precipitant be ſo framed, that upon 
the aCtion of the one upon the other, 
there will be produced Corpuſcl es 
too big and unwieldy to, continue in 
the ſtate of fludity, there will inſue a 
Precipitation : But if the conſtituti- 
on of the corpulſcles of the Precipi- 
tating and of the Diſſolved body be 
ſuch, that the Precipitant alſo it ſelf 
is fit to be a Menſtruum to diſſolve 
that body in; then, though there be 
an union of the Salts of the Precipi- 

tant 
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of Chymical : 
tant and the metal ( or other Solu- 
mm) and perhaps of the ſolvent too, 
yet a' Precipitation will not neceſſa- 


rily follow, though the ſaline par-. 
ticles of the two liquors ſeemed, by 


the heat and ebullition excited be- 
tween them upon their meeting, to 
exerciſe a great and mutual antipa- 
thy. Toſatisfie ſome Ingenious men 


about this particular, I diſſolved Zink, 


or Speltar in a certain urinous ſpirit 3 
(for, there are more than one that 
may ſerve the turnz) and then 
put to It a convemient quantity of a 
proper acid ſpirit 3 but though there 
would be a manifeſt confli& thereby 
occaſioned betwixt the two liquors; 
yet the ſpeltar remained diſſolved in 
the mixture. And I remember;that for 
the ſame purpoſe I devifed' another 
Experiment, which is ſomewhat more 
ealje and more clear. - I diſſolved 
Copper calcined per ſe, or evencrude, 
io ſtrong ſpirit of faltz ( for unleſs 
it be ſach, it will not be ſo proper, ) 
and having put to it by degrees a 

#2 good 
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30 Ofthe Bechanical Cauſes | 

good quantity of ſpirit of Sal-Armo- 

niac' or fermented Urine, though 

there would be a great commotion 

with biſſing and bubbles produced, 

the Copper would not be precipita- 

ted, becauſe this Urinous ſpirit will 

as well as the Salt, ( and much more 
readily) diflolve the ſame metal, and 

it would be kept diſlolved notwith-* 
ſtanding their operation on one ano- 

ther 3 the intervening of which, and 

their acftion upon the metalline cor- 
puſcles, may be gathered from hence, 

that the green ſolution, made with 

ſpirit of ſalt alone, will by the ſuper- 
vening yrinous ſpirits be changed 
either into a blewiſh green, or, if the 
proportion of this ſpirit be very ( 
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great, into a rich blew almoſt like | 
ultramarine. And from theſe two 3 
Experiments we may probably argue, | 
that when the Precipitation of a 


metal &c. inſues, it is not barely on 
the account of the ſuppoled Antipa- 
thy: betwixt the Salts, but becauſe | 
the cauſes of that ſeeming Antipathy | 
do 
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do likewiſe upon a Mechanical ac- 
count diſpoſe the Corpuſclesof the 
confoundedliquors ſo to cohere, as to 
be too unwieldy for the fluid part, 


- 


CHAP. VI. 

A Nother way, whereby the dil- 
A ſolving particles of a Menſtru- 
um may be rendred unfit to ſuſtain 
the diſſolved body, is to preſent them 
another that they can more eafily 

work on. 
A notable Experiment of this you 
( ' have in the common prattice of Ke- 
finers, who, to recover the Silver out 
of Lace and other ſuch mixtures 
| wherein it abounds, uſe to diflolve 
itin Aqua fortis, and thenin the folu- 
| tionleave Copper plates for a whole 
night ( or many hours. ) But if you 
| | have a mind to lee the Experiment 
without waiting ſo long, you may 
C 3 1mploy 


' 
Aj 
| 
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32 Df the Wechanucal - 
 1mploy the way | 
ren quickly diſpatched it. As ſoon. 
_then as I have diflolved a convenient 
quantity, which needs not bea great 
one, of Silverin cleanſed A qua fortis, 
I add twenty or twenty five times as 
much of either diſtilled water or rain 
water (for though common water 
will ſometimes do well, yet it ſel- 
dome does ſo well 3) and then into 
the clear ſolution I hang by a ſtring a 
clean piece of Copper, which will be 
reſemtly coyered with little ſhining 
plates almoſt like ſcales of fiſh, which 
one may eaſily ſhake off and make 
room for more. And this may 111u- 
firate' what we formerly mentioned 
about the ſubliding of metalline cor- 
uſcles, when they convene 1n liquors, | | 
wherein, whilſt they were diſperſed 
in very minute parts, they ſwam 
freely. For in this operation the 
little {cales of Silver ſeemed to be 
purely metalline, and there 1s no (a- 
line Precipitant, as Salt of Tartar or 


of Urine, imployed to make them 
ſubſide, 


\ 


ſubſide. Upon the ſame ground,Gold _ 
and Silver diſſolved in their proper | ; 
Menſtruums may be . precipitated 
with running Mercury ; and if a So- 
lution of blew Vitriol ( ſuch as the - 
Roman, Eaſt-Indian, or other ofthe 
like colours) be made in water, a 
clean plate of Steel or Iron being im- 
merſed in it, will preſently be over- 
laid witha very thin cafe of Copper- 
which after a while will grow thick , 
er 5 but does not adhere to the iron 
ſolooſely as to be ſhaken off, as the 
Preeipitated filver newly mentio- 
ned may be from the Copper-plates 
whereto it adheres. And that in 
theſe operations the ſaline particles 
may really quit the diſſolved body, 
and work upon the Precipitant, 
may appear by the lately mentioned 
practice of Refiners, where the Aqua- 
fortis, that forſakes the particles of 
the ſilver, falls a working upon the 
copper-plates imployed about the 
Precipitation, and difſolves ſo much 


of them as to acquire the greeniſh 
C 4 blew 
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blew colour of a good. ſolution of 
that metal. And the Copper, we 
can eaſily again without ſalts obtain 
by Precipitation out of that liquor 
with iron; and that too, remaining 
diſſolved in its place, we can preci- 
pitate with the taſtleſs powder of 
another Mineral. 

Beſides theſe two ways of weak- 
ning the Menſtruum, oamely, by 
mortifyiog its ſaline particles or ſe- 
ducing them to wark on other bo- 
dies, and to forſake thoſe they firſt 
diſſolved, there are ſome other ways 
of weakning 1 the Menſtruum. n 


A Third way of effecting thisis by | 


leflening or diſturbing the agitati- 
on of the ſolvent. And 1adeed ſince 


. we find by experience, that ſome 


Iiquors when they are heated, will 
either diflolve ſome bodies they 
would not. diſſolve at all when they 
were cald, or diſſolve them more 
powerfully or Ccopioully when hot 
than cold 3. *tis not unreaſonable ta 


ſuppoſe, that what conſiderably lef- 


ſens 
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ſens that agitation of the parts of the 
Menſtruum that is neceſlary to the 
keeping the diflolved body in the 
ſtate of fluidity, ſhould occaſion the 
falling of it again to the bottom. In 
{flow operations I could -give divers 
examples of the precipitating power 
of Cold; there being divers ſoluti- 
ans and particularly that of Amber- 
greece, that TI had kept fluid all the 
Summer, which in the Winter would 


ſubſide. And the like may be ſome- 


times obſerved in far leſs time in 
the ſolutions of Brimſtone made in 
certain oleaginousMenſtruumszand I 
have now & then had ſome folutions, 
and particularly one of Benzoin made 
in ſpirit of wine, that would ſur- 
prize me with the turbidneſs { which 
begins the ſtate of Precipitation ) it 
would acquire upon a ſudden change 
of the weather towards Cold,though 
it were not in the winter ſeaſon. 
Another way of weakenipg the 
Menſtruum and ſo caufing the Preci- 
pitation of a body diflolved in it, is 
| the 
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| the diluting or leſſening the tenaci- 
ty of it, whether that tenacity pro- 
ceed from viſcoſity or the compe- 
tent number and conſtipation of the 
arts. | 
; Of this wehave aninſtance in the 
Magpiſteries ( as many Chymiſts are 
pleaſed to callthem ) of Jalap, Ben- 
Zoin, and of divers others, Reſi-_ 
nous and Gummous bodies diflolved 
in ſpirit of wine. For by the affuſion 
of common water, the Menſtruum 
being too much diluted 1s not able 
to keep thoſe particles in the ſtate of 
fluidity, but muſt ſuffer them to ſ#ub- 
fide, (as they uſually doin the form 
_ of white powder, ) or, (as it may 
happen ſometimes,) makefome parts 
emerge. Examples alſo of this kind 
are afforded us by the common pre- 
parations of Mercarizs Vite, For 
though inoil of Antimony, made by 
the ReGtification of the butter, the 
ſaline particles are ſo numerous and 
keep ſo cloſe to one another, that 
they are able toſuſtain the Antimo- 
nial 
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nial Corpuſcles they carried over 
with them in Diſtillation, and keep 
them together with themſelves in 
the form of a liquorz yet when by 
the copious aftuſion of the water, 
thoſe ſuſtaining. particles are ſepara- 
ted and removed to a diſtance from 
each other, the Antimonial Cor- 


 puſcles and the Mercurial (if any ſuch 


there were, ) being of a ponderous 
nature, will eaſily ſublide 1ato that 
Emetic powder, which, ( when well 
waſhed ) the Chymilts flatteriogly 


' enough call Aercarizs Vite, 


But here I muſt interpoſe an ad- 
vertiſement, which will help to ſhew 
us, how much Precipitations depend 


upon the Mechanical contextures of 


bodies. For, though not only in 
the newly recited examples, but in 
divers others, the affuſfion of water, 
by diluting the falts and weaken- 
ning the Menſtruum, makes the me- 
tall or other diſlolved body fall pre- 
cipitately to the buttom 3 yet if the 


ſaline particles of the ſolvent, and 
thoſe 


os tbe ee ee IS Ss © Sins : x ; je " 
BE” "7 F 
+> 4s L 9 : - ' 4 k 2 
jv - 
"of . 4 
WF” -- 38 Of the Mechanical Cauſes 
ya 


thoſe of the body be fitted for fo 
ſtri& an union, that the Corpuſcles | 
reſulting from their Coalitions will | | 
not ſo eafily be ſeparated by the par. 
ticles of water, as ſuffer themſelves 
to be carried up and down with 
them, whether becauſe of the mi- 
nuteneſs of theſe compounded Cor- 
puſcles, or becauſe of - ſome congrui- 
ty betwixt them and thoſe of the 
water 5 they will not be precipitated s 
out of the weakened ſolution, but F 
ſtill continue a part ofitz as I have  þ| 
tryed partly with ſome ſolution of 
Silver and Gold, made in acid Men- 
ſtraums, but much more ſatisfato- 
rily in ſolutions of Copper, madein 
the urinous ſpirit of Sal Armoniac. 
For, though that blew ſolution were 
diluted with many thoufand times as 
much diſtilled water as thediſlolved 
metal weighed; yet its ſwimming 
Corpuſcles did by their colour mani- 
feſtly appear to be diſperſed through 1 
the whole liquor. | 


CHAP. 


CHAP. VII. 


UT, to proſecute our former 
diſcourſe, which we broke off 
afterthe mention of Aercurias Vite, 
"twill now be ſeaſonable to add, that 
we have made divers other Precipi- 
tations, by the bare affuſion of wa- 
ter, out of ſolutions, and ſometimes 
out of diſtilled liquors 3 which, for 
brevity ſake, There omit, that Ima 
haſten to the laſt way- I ſhall now 
| ſtay to mention. 
Another way then, whereby Preci- 
pitations of bodies may be produced 
by debilitating the Menſtruum they 
ſwim in, isby leſſening the propor- 
tion of the Solvent to the Solutum, 
without any evaporation of the li- 
quor. Theſe laſt words I add, be- 
cauſe that, when there is an 
obſtruction or avy other expulſi- 
on of the Menſtruum by heat, if 
It 
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it be total, 'tis called Exſiccation, as 
when dry ſalt of Tartar is obtained 
from the filtrated Lixivinm of the 
calcined Tartarz and though the 
evaporation be not total, yet 
the effe&ts of it are not wont to 
be reckoned amongſt Precipitati- 
ons. And although the way, I am 
about to propoſe, if it be attentive- 
ly confidered, has much affinity with 
the foregoing, and the Phenomena 
may perhaps in ſome ſort be reduced 
to themz yet' the inſtances that I 
ſhall name, having not, that I know, 
been thought of by others, and being 
ſuch as every one would not deduce 
from what I have' been mentio- 
ning, I ſhall add aword of the. 1n- 
ducements I had to make the try- 
als, as well as of the ſucceſs of 
them. | 

Conſidering then, that Water will 


not diflolve Salts indefinitely , but 


when it has received'its due propors 
tion, twill then diſlolve no more, 
but, if they be put into it, let them 

fall 
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falt to the ground and continue 
undiſfolved 3- and that if when 


| water 1s ſatiated, any of the liquor 


be evaporated or otherwiſe waſted, 
it will in proportion let fall the falt 
it had already taken up; I conclu- 
ded, that if I could mingle with 
water any liquor, with which its 
particles would more readily aſloci- 
ate than with thoſe of Salt, the 
depriving the ſolution of ſo many 
of its aqueous particles would be 
equivalent to the evaporation of as 
much water or thereabouts, as they, 


by being united, could compoſe. 


Wherefore making a /;xivium of di- 
ſtilled water or clean rain-water, 
and of Salt of Tartar ſoſtrong, that 
if a grain more were caſt in it, it 
would lie undiffolved at the bot- 
tom3 I put a quantity of this fiery 
Lixivium into a ſlender cylindrical 
vellel, till it had therein reached 
ſuch a height as I thought fit 3 then 
taking as much as I thought ſuſf- 
cient of ſtrong ſpirit of wine, that 

' would 
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would burn every drop away, that- 
ſo it might have no flegm nor wa-. 
ter of its own, I poured this upon. 
the ſaline ſolution, and ſhaking the: 
liquors pretty well , together to 
bring them to mix as well asI could, 
T laid the tube in a quiet place, 
and afterwards,found, as I expected, 
that there was a pretty quantity of 
white ſalt of Tartar fallen to the 
bottom of the veſſel, which ſalt had 
been meerly forſsken by the aque- 
ous particles that ſuſtained it be- 
fore, but forſook it to paſs into the 
ſpirit of wine, wherewith they were 
more diſpoſed to aflociate them- 
ſelves 3 which I concluded, becauſe 
having, before I poured on this laſt 
named liquor, made a mark on the 
glaſs to ſhew how far the lixivinme 
reached, I found ( what I looked 
for ) that after the Precipitation, the 
Lixivium, that remained yet ſtrong 
enough to: continue unmixed with 


| the incumbeart ſpirit, had its ſurface 


not. where. the mark ſhewed it had 
It been 
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ſtance beneath it, the ſpicit of ag 
baviog gained in extent” what it loſt 
"in ſtrength by receiving ſo many 
aqueous patticlesinto it; I choſe to 
make this'tryal rather with Zix#* 


2inm of Salt of Tartar that with 


oyl-of Tartar. per Deliquium, be- 
cauſe 'in this laſt named liquor 
the aqueous and ſaline particles are 
more cloſely combined and theres 
fore more difficult to be - ſeparated 
| than I thought they would bein'd 
| Lixivinm haſtily made, though very 
ſtrong. . And though. by much agi* 
ration I have formctitmes obtained 
ſome ſalt of Tartar from the above=- 
mentioned oil; yet the experiment 
ſucceeded nothing neaf ſo well 
with that Itquor as with a Lixivinm: 


I made alſo the like tryal with ex- 


ceedingly dephlegmed{ſpirit of winey 
and as ſtrong a Brine as I could 


make of common ſalt diffolved with- 


out heat: in common water; and 'I 
thereby obtained no deſpicable pro-' 
"_ of finely fgured falt, -that 
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as let fall to the bottom, - But this MW 
experiment, to be ſuccesful, requires 3 
greater care. in. him that [makes it, - 
than the former needs... - 
-.:To confirm, and ſomewhat ta 
vary this way of Precipitation, I 
ſhall add, that having made a clear 
ſolution of choice Gum Arabic in 
common water, and poured upon It 
alittle high reCified ſpirit of wine, 
on this occaſion there was alſo 
made, and that in a trice, a coptous 
precipitation of a light and gue 
white ſubſtance not unpleaſant to 


behold. And for further Coofirma- 
tion I diflolved a full proportion of 
Myrrhein fair water, and into the 


filtrated ſolution, which was tran- 
fparent, but of a high brown'colour, 
I'dropt a large proportion ( which 
Circumſtance is not to be omitted ) 
of-. carefully dephlegm'd. ſpirit of 
wine, which. according to expecta- 
tian made a copious Precipitate of 
the Gum. - And theſe inſtances I 
the rather ſet down in this place, 
becauſe they ſeem to ſhow., thar 


a * 


4 ple © Watgy "4a "real þ nftre 
E- which may, have'its dif rerpenan'] 
* | ſuſtaining: vittue weakened by the. 
_ acceſſion of. Liquors, that are not 
doubted to be much ſtronger than it, 
By ſpecifying the hitherto menti- 
ſc wayes, whereby Precipitations 
may be Mechanically performed 
and accounted for, I would by na 
means be thought to deny, that there 
may be ſome omitted here, which 
either others that (hall conſider 
the matter with more. attention, 
or my elf, if Tſhall have leiſure to 
do.it, may think on. For I propoſe 
theſe but as the chiefthat occurr to 
my preſent thoughtsz and I forbear 
_ to add more inſtances to exemplifie 
them, becauſe I would not injure 
ſome of my other papers ,that have 
a greater right to thoſe Inſtances. 
Only this I ſhall note in general], that 
the Doctrine and Hiſtory of Preci- 
pitations, if well Sefivercd will be 
a thing of more extent and moment 
than ſeems hitherto to have been 
| Imagined 5 fince wot only ſeveral of 
| D 2. the, 


quenges) remedied 3 

Y art. of Minera- 

$, uſefull things: may pro» 
zformed- 'by\the | alliſt» 

Da trine;and- Hiſto- 
UEiccp | . which. conjeQure 
cen ing extravagant, - I ſhall 
Te intimate, : that tis not a- 
.. bodies. that \are. naturally 
xmanently liquid; but 1 in; thoſe 


ſhort. timemade -{o by the 

of the fire, that many -of 

loggeſted. by .-this Do- 

have Place.; -For whilſt 

+/Bogies are;1n- fuſion; 

+2 y;be treated as liquors3 and 

talls, 2 nd perhaps other hetero+ 

zeous,, bodies | may.” be. obtained 

om j3þeP: by. fit. though dry Pre- 

ts,. as In ſome. 0 er. writings 

| <p and may: Ell where yet 
"4 decl are. . 
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